IT would, I think, be unbecoming to discuss bubonic plague before members of this Section without making some reference to our change of views in regard to climatic and seasonal influence on the disease.
Until a century ago it was universally accepted that the potential territory of plague never extended to the Tropics; this opinion was based upon the experience of several centuries that plague often occurred in Egypt but had never been known to spread to the adjacent Sudan or to Abyssinia. It is still mainly a disease of temperate and subtropical countries, flourishing best when the temperature of the air is neither very hot nor very cold. The dependence of epidemics of plague apparently upon season and weather is also founded upon definite experience in Egypt. More than three hundred years ago Prosper Alpinus, the Italian, laid down the law that epidemic plague appeared in Egypt in the autumn and died out in June, and this has, with some limitations, been confirmed up to the present time. Alpinus, during three years' residence in Egypt, also noticed that when the plague died down in June, the property in infected houses suddenly lost all powers of communicating the disease, so that health and well-being were at once restored to the city. Many more modern travellers reported the interesting fact that the natives of the better class, in spite of their strong belief in the contagious power of plague, suddenly relaxed their rules of house quarantine after June 24 F-1 (St. John's Day), when they exposed in the market-place the bedding and clothes of the thousands who had recently died from plague, and though the purchasers at once wore the garments, no spread of the disease occurred. Similar occurrences have been noted in London, Marseilles, Naples, Hong Kong and elsewhere, for at the end of an epidemic the inhabitants have often, with impunity, flocked back to the deserted houses, slept in infected beds, and worn the clothes of the plague victims. Yet it was noted that in times of endemic plague the respite was only temporary, for when the plague reappeared it was apt to do so in the houses formerly affected. Exactly twelve years ago Mr. Baldwin Latham, the sanitary engineer, tried to solve this mystery by contending that the incidence of plague was dependent upon exhalations from the ground, and that the decline of the disease corresponded with the time when the ground exhalations were least. But, as Professor Simpson wrote in 1905, "If the vapours have any influence, it is probably in the direction of favouring a condition productive of susceptibility of the organism in man or the lower animals, or in both." 1 Light was not thrown upon the problem until the researches of Dr. F. Tidswell, of Sydney, and Major W. G. Liston, I.M.S., eventually proved that the seasonal influence of epidemic bubonic plague was due primarily not to changes of climate, but to the coincidence of the epidemic season with the period of greatest prevalence of the flea carrier of the Bacillus pestis.
It is only during the last few years that attention has been paid by medical men and entomologists to the habits and customs of fleas, but it has long been known that there is in some warm countries a very definite flea season. In Cairo that season of irritation to human beings is from February to June, which helps to explain the temporary decline of bubonic plague shortly after June 24.
- valley, where it occurs commonly on various hosts. The factors considered to-day necessary for the spread of bubonic plague are thus summed up by the Indian Plague Commission:-The rise of the rat epizootic, and, in consequence, of the human epidemic, depends upon:
(1) A suitable mean temperature somewhat below 850 F., and in general over 50O F.
(2) A sufficient number of susceptible rats.
(3) A sufficient number of rat-fleas. The fall of the rat epizootic, and, in consequence, of the human epidemic, is determined by some or all of the following factors (1) A high mean temperature, 85°F., and above.
(2) A diminution of the total number of rats and an increase in the proportion of immune to susceptible animals.
(3) A diminution in the number of rat-fleas. Dr. Sandwith then described, by means of the epidiascope, the natural history of the bubonic plague in India, remarking that since the black, or chief plague-bearing, rats have been driven from this country by the common or brown rats, the danger of an extensive epidemic was to that extent diminished. He also pointed out that our usually cool temperature and our relative shortage of fleas were in favour of our not having again a widespread outbreak of bubonic plague' in England.
DISCUSSION.
The PRESIDENT (Mr. G. H. Thompson) remarked how much pleasure Dr. Sandwith's instructive and interesting paper had given to all present. The epidiascope had revealed the salient features of the disease and its environment. In connexion with the burial pits in London, he mentioned the historical outbreak in the village of Eyam in Derbyshire in 1666, which was introduced through a box of clothing from London. The vicar of the parish drew a cordon round the village so that the disease was strictly confined to it, although the population was decimated by its ravages. Tradition asserted that an accidental exhumation of the clothes ten years later caused the death of the people engaged in it.
Dr. ABRAHAM thanked Dr. Sandwith for his extremely lucid and interesting exposition of the subject. Dr. Sandwith's remark that, in one case, the fleas on a man's garment were so numerous that they had to be brushed off, reminded him of what he once saw in Jamaica; on going over an empty house with a friend who was in white flannels, he suddenly observed that his friend's trousers were of a dark grey colour, soon found to be due to enormous swarms of fleas.
Regarding the climbing power of. the brown rat, he had seen them climbing trees in Ireland, and running up the woodwork of a barn. He remarked that the important role that the lower animals played in the spread of disease was one of the most notable advances in knowledge in recent times, and he believed that the number of diseases so spread would be recognized to be greater in the near future. He instanced leprosy, the bacillus of which would probably be found to be identical with the acid-fast bacillus discovered by Dr. Dean, some few years ago, in rats. Dr. Bayon was now working upon this subject, and his observations so far tended to prove the truth of this view.
Dr. CLIPPINGDALE expressed his grateful appreciation of Dr. Sandwith's instructive and interesting paper. Referring to the matter mentioned by the President-the outbreak of plague at Eyam in 1666-he had visited the place and was interested to learn that the vicar had not only placed a cordon round the affected area, but outside this cordon had placed a tank of water into which money was placed to pay the people who brought food for the cloistered, plague-stricken inhabitants, thus showing on the part of the reverend gentleman a commendable knowledge of the requirements of sanitation.
Mr. W. J. MIDELTON said he thought he had heard Dr. Sandwith say that pus organisms killed off plague bacilli in the buboes; if so, did not this raise the question whether pus organisms might be beneficent under certain circumstances ?
Dr. LIEVEN (Aix-la-Chapelle) mentioned how important was the study of zoology for employment in practical bacteriology, giving as an example the Bacillus typhomurium (mouse typhoid) discovered by Loeffler, which attacked only certain species of mice; it was luckily the species most commonly found for which it had a predilection.
